
Operating Systems Research
Questions Answered in this Lecture:
• What are the current open problems in OS research?
• What are the hot topics in the research community?
• What are the newest trends in industry?
• What does your professor do when he’s not filling your head with knowledge?
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Announcements

• Fill out course survey!
• P4B due tomorrow (Friday)
• Final exam will be posted Monday morning
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Scale, Scale, Scale

• Typical DS problems persist
• Edge computing: push stuff out closer to users (started with cloudlets, 

fog computing). 
• Disaggregated Resources
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Scaling file systems
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Scaling important apps
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Memory is Everywhere
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Dealing with complexity

• Bugs: is C the right way to go?
• [X]aaS: reduce burden of users etc
• Improvements in virtualization technology

• Verification/Correctness/Safety
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(Formal) Verification of OSes is Hard
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Improving Execution Contexts
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How long will we write OSes in C?
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There’s a lot of data, and it moves too much

• New workloads lack locality. Reintroduction of memory bandwidth 
limitations
• Gotta move stuff close to the data!
• PIM/NDP
• Hybrid Memory systems
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Asking questions on a lot of data…
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OS for near-data Processing
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Scaling up mining of graphs…
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Specialization

• Hardware
• Software
• Both increase complexity!
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We need an OS for the cloud
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Need to rethink OSes for supercomputing
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We agree
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So do these guys (now running on top 
supercomputer)
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AI

• It’s everywhere…including in the OS
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It’s all about frameworks…
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IoT (compute is everywhere)
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Outdated hardware/software layers

• Memory becoming more persistent
• Parallelism limited
• Compilers way more sophisticated
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Not your Parents’ Bytecode

Hale | CS 450 24

PPoPP ‘18



SSDs change a lot of assumptions…
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Security/Privacy

• Greater complexity -> security more difficult
• More and more devices connected to networks!
• More information out there -> privacy more difficult
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Systems for Secure Communication
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Where you compute should be safe…
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